If official rhetoric is to be believed, the UK has been quick to respond to growing global demands for greater sustainability in the way we create the built environment. At the national level there has been a plethora of planning and related guidance stressing the importance of sustainable development, and the need for more sustainable housing has been a key tenet of these texts. The Building Research Establishment has had guidelines and a rating system for more sustainable 'eco-home' developments since the 1990s. The majority of housing development in the UK, however, outwardly and in plan form at least, seems little different to that built 25 years ago. So why should this be so? Why, when national government policy seems so driven by the sustainability agenda and there are easily adopted national standards, should so little credence appear to be afforded them? This article begins to explore these tensions from the supply side of the equation and in particular in relation to the North East of England. It outlines the development of planning policy in the context of a growing sustainability agenda, the debates surrounding sustainable neighbourhoods and the pressure for new homes in the UK. The article then reviews an empirical research project which explores issues surrounding sustainable neighbourhood development with two types of housing provider. A group of volume house builders, used to providing the type of standardised products in developments that have faced much criticism in recent years and also bespoke providers, who are explicitly striving for more sustainable goals in their work, give their views. The research study covered a wide range of themes covering planning, construction and detailed design; this article focuses on the more 'macro' issues.
INTRODUCTION
Since the World Commission on Environment and Development published Our Common Future (The Brundtland Report) in 1987 [1] , the concept of sustainable development has been high on the international agenda. At European level, the Commission of the European Communities (CEC) has called for higher density, compact cities, and mixed-use land policies [2, 3] . At national level, the UK was quick to respond to this impetus with its cross-departmental national strategy in 1994 [4] and sustainable housing became a key focus of UK government planning policies [5] . UK policy at this time was also influenced by US New Urbanism, bringing together ideas of traditional mixeduse, pedestrian orientated neighbourhoods, explicitly informed by mainland European cities [6, 7] with transit orientated development, (TOD); neighbourhoods built around transport connections of a sufficient size and density to support public transport [8, 9] .
In 1999, a new national strategy for the UK was published aiming for a holistic approach to sustainable development and introducing the idea of sustainable development indicators which would be monitored and reviewed annually [10] . Seventy of these related to housing and the development of sustainable communities [11] . The year 1999 also saw the publication of the influential report Towards an Urban Renaissance [12] which clearly articulated the aspiration for more of the UK public to live in higher density, more urban and more sustainable communities. In response to this, the government produced an urban white paper and a raft of guidance, including setting a target for 60% of new housing to be built on urban land [13] and Planning Policy Guidance 3 [14] and its companion guide, Better Places to Live [15] .
UK government policy for developing sustainable communities was further developed in 2003 with more government guidance [16, 17] and Planning Policy Statement 1 (PPS1), reiterating that sustainable principles must underpin the planning system and that the government was committed to producing 'vibrant and sustainable communities' [18] . The UK government launched its latest national campaign in 2005 [19] and most recently sustainable development has explicitly linked in to wider processes of community engagement and local empowerment [20, 21] . All these government strategies are supported by a plethora of government-sponsored guidance, for planners and developers, citing good practice in the UK and elsewhere [22] [23] [24] .
Given the apparent government impetus for sustainable communities it would be expected that new neighbourhoods based on sustainable planning principles, would have become relatively common places over the past decade; but this is not the case. While there are some well-known national exemplars, such as the Greenwich Millennium Village [25] and BedZED [26] much new volume housing in the UK fails to meet even basic sustainability criteria. Recent Commission for Architecture and the Built Environment (CABE) surveys of housing in both South East and North of England made woeful reading [27, 28] . Although these audits concentrated on physical design quality, as opposed specifically to sustainability, many issues are clearly overlapping. A common criticism, for example, was that schemes were dominated by highway infrastructure and parking courts, vividly demonstrating the emphasis on private car transport, an absence of good design and little in terms of the sustainable principles promoted by the government.
SUSTAINABLE NEIGHBOURHOODS, CONCEPTS AND KEY DEBATES
Arguments surrounding the efficacy of developing the type of higher density, mixed use, culturally diverse neighbourhoods promoted in UK government policy are well rehearsed elsewhere [29] [30] [31] [32] [33] [34] , but in brief, the key arguments in favour of such neighbourhoods are that with higher density compact housing will consume less land; proximity to workplaces, shops and services will reduce the need for motorised journeys, especially when supported by a robust public transport system; this in turn will affect a modal shift away from private cars to public transport, which operates most efficiently in dense urban environments; and simultaneously all this will optimise the use of existing services and consume less energy and create less pollution. Thomas further suggests that despite concerns that such neighbourhoods do not provide the optimum building condition for 'green' buildings [35, 36] that increased densities and mixed uses have advantages that outweigh disadvantages, for example in thermal gain [37] .
However, there are also clear arguments against such approaches to creating sustainable neighbourhoods. These are complex, but surround a number of key issues, e.g. the desirability of lifestyles offered by such neighbourhoods, the environmental degradation caused through loss of green space and increasing congestion, and the neglect of rural economies [38] [39] [40] [41] . Recent research based on Oslo has added to the debate on the energy efficiency of dense urban neighbourhoods by questioning assumptions on household consumption and transport. The work suggests, for example, that while such developments generate less everyday travel, they distinctly increase leisure travel and that energy consumption patterns of single family dwellings, as opposed to multiple-occupation apartments, are less noticeable than might be supposed [42] .
In the US, New Urbanist neighbourhood developments have certainly been criticised for not addressing ordinary homeowner's aspirations [43] . In the UK too there has been much criticism that the acceptability of higher density, more urban neighbourhoods, has been neglected and what research has been carried out seems to emphasise the enduring appeal of low density suburbia, for most groups in UK society [44] [45] [46] [47] . There are, however, studies which suggest that the realities of standardised suburban developments in the UK do not necessarily match people's aspirations either [48] and that information gleaned from opinion surveys is 'complex and messages sometimes ambiguous' ( [24] , p. 2).
There are claims, particularly from the UK housing development industry, that the emphasis in government policy on locating the majority of new neighbourhoods on reused brownfield land is flawed in the UK, since it ignores the question of whether this land is where people want to live [49] . Recent research has shown that many brownfield developments produce highly desirable housing [50] , but it is clear that tensions exist between developer opinions based on the perceived marketability of housing on certain development sites and the aspirations of public bodies. Issues around raising densities are another source of tension between official UK policy and developers. The National House Building Council has been quoted as claiming that there is general antagonism among the general public to higher density housing solutions [51] and academic research has also suggested that many people are reluctant to entertain notions of higher densities [52] . Recent residential post-occupancy research has suggested that people are willing to live at high density in a variety of forms in popular locations; however, this needs to be combined with factors such as generous internal space, insulation against noise transference between and within properties and an adequate sense of privacy [53] .
THE COMPLEXITY OF THE UK HOUSING POSITION; PRESSURE
FOR NEW HOMES The development of UK policy is also set against a highly complex housing market. In essence, there is considerable evidence of a UK housing shortage, but there are also a number of mismatches between the location of supply and demand and between what is available and what people appear to aspire to [54] . In certain areas, mainly urban, former industrial areas in the North and Midlands there are considerable tracts of housing which lie largely vacant; these have been termed 'low demand' areas. In other parts of the country, particularly the economically buoyant South East, there are widespread housing shortages, particularly for affordable homes [13, 19] . The net result of this situation is widely varying property markets in different parts of the UK. This is illustrated in Table 1 , which shows average property prices for the key types of property available in the UK during the first quarter of 2005. It shows the property price differential between areas like the North East lag and the South East. More importantly, however, it also demonstrates that the market in the North East is dominated by terraced properties; these tend to be older mainly 19th-and early 20th-century properties the future of which has become a focus of much debate.
Former industrial urban areas of the UK have steadily lost population over the last four decades. Newcastle, for example lost 16% of its population from 1971 to 1991. Some of this loss was due to economic migration to more prosperous regions as traditional industries closed (although there also been some short-range migration from urban inner city areas to more desirable suburban locations) [55, 56] . The results of this migration, however, have been very uneven across city neighbourhoods in the region. As Table 1 suggests, the overall demand for terraced housing remains reasonably strong, but some pockets of this housing, both speculatively built 19th-and later 20th-century public stock have been badly affected, with some areas virtually abandoned. Much emphasis has been placed in public policy on the idea that such homes in low demand areas no longer meet potential resident's aspirations and that, therefore, they need to be demolished and replaced by new housing [57] , and while this approach is debated [58] , it is likely that in the North East, for example, several thousands of homes will go in the near future, many of which are currently occupied. Moreover, other trends boosting the demand for new dwellings are at work. People are living and wanting to live independently longer, single person households are increasing, numbers of families separating are also increasing and greater wealth is increasing the demand for second homes in popular locations. All these trends are set to continue [16] . Thus, while thousands of homes lie empty and deteriorating, in the North East, pressure remains for new homes in fashionable suburban and city centre locations. This demand will largely be met by the UK's private housing sector, as shown in Table 2 . At around 6,600, houses sold by private developers in 2004/05 represents around 8.7% of the total houses sold in the North East during this period, illustrating that while significant the new build market in this region is still limited. It is, however, also a market, as in all UK regional markets, dominated by a relatively small number of companies.
In the UK, house-building firms are generally combined landowning companies. They buy and hold sites, until the market is right for development, build the houses on it and then sell them. This is in sharp contrast to many countries where relatively small house-building firms tend to buy serviced sites from land developers [59] . This combination of development and building affords UK developer-builders (often termed 'volume' builders) a high degree of power over local housing markets in Britain, where developable land is restricted and large firms dominate. Unfortunately, the result is that much new volume house building is of standardised, low risk, unimaginative developments that have attracted vociferous criticism from a range of official sources and amenity bodies over the past two decades [27, 28, 60, 61] and that have largely ignored sustainability debates [62] .
A key area of debate around increased sustainability within the new build sector is naturally the cost implications that this entails. Table 3 shows that in the types of houses that dominate the lower end of the UK housing market, i.e. semi-detached and terraced properties, newly built homes can already appear relatively expensive. Whether people are prepared to pay even more, and if so how much, for houses which are more sustainable is a point for debate. Anecdotal evidence offered by volume builders in the research project reviewed in the next section of this article suggests not, but in fact in the UK there is limited evidence either way. BedZED the exemplar carbon neutral project in Sutton, South East England sold well with its properties approximately 10% above prices of similarly sized dwellings in the area. Whether this success could be repeated in a weaker market, such as the North East remains to be tested. One of the key problems is that various sustainability measures cost vastly different amounts to install into new housing, therefore having vastly different on-cost implications to the purchaser; we will return to this issue in Section 4.1.
4 THE NEWCASTLE RESEARCH PROJECT The empirical research covered in this part of the article is part of an ongoing research programme looking at issues of sustainable neighbourhood development in relation to the Northeast of England. In 2003, the author was retained by Newcastle City Council as consultant for a series of citizens' workshops exploring housing perceptions and choice. This study resulted in two key strands of findings. The first was that the current redevelopment of inner city areas in the UK may not be addressing ordinary peoples' housing needs and aspirations; the second was that generally people showed far more interest in sustainable housing developments and solutions than had been expected based on previous research [58] .
Encouraged by the positive reactions to sustainable housing development, the city council instigated a desk-based scoping exercise to review existing sustainability standards and advisory documentation, both in print and web-based within the UK. This was followed by an analysis of these to highlight emergent themes, trends and overlaps, inconsistencies and contradictions and inadequacies and omissions. The results of this stage of the work produced a framework of research themes for further investigation with housing providers. These were:
• The use or otherwise of Building Research Establishment (BRE) eco-homes standards.
• Provision of mixed-use neighbourhoods and specifically the willingness of developers to provide shops and services within housing developments.
• Transportation to and from and circulation within housing developments; the amelioration of private cars and the maximum exploitation of public transport. Construction of 'Home Zones' adopting ideas from Dutch woonerf planning [63] .
• Orientation and the use of passive solar gain and the active use of onsite renewable energy sources.
• Water conservation and sustainable drainage.
• Onsite waste recycling.
• Site ecology.
• Safety in particular attitudes to 'Secured by Design' standards; a UK police force initiative [64] .
The study also explored in more detail aspects such as building materials and construction, including local sourcing to cut down on unnecessary transportation; the durability, reparability and recyclability of the materials used in construction; exploitation of prefabrication to cut down on the waste from traditional construction methods and to ensure build quality; energy use in construction and running buildings; building longevity and maintenance; and internal flexibility of buildings to meet changing needs and aspirations of future owners without major works. Detailed synthesis and analysis of these aspects of sustainable housing will be published elsewhere. This article will, however, consider the impact of BRE eco-homes standards which relate to some of these issues [65] . Although there are a plethora of publications relating to sustainable housing standards in the UK, BRE standards are important, first, because they are long established, adapted from earlier environmental standards for offices [66] and they are comprehensive, based on widespread consultation with the UK's environmental and construction sectors to establish what they perceived as the most important aspects of sustainable housing and their relative importance to one another [67] . They are, therefore, the nearest the UK has to nationally accepted guidelines for sustainable housing development; although there is no legal compulsion to adopt them, and while developers such as registered social landlords (RSLs) have widely adopted them, what research there is suggests that take-up by private builders is much slower [68] .
The early stages of the research involved identifying two types of building firms to be approached for study. First, those volume house builders dominating the new build sector of the North East regional housing market and, in contrast, pioneer bespoke housing providers active within the field of sustainable housing development. This latter group was not restricted to the North East region since this would have been overly limiting and scoping research had demonstrated that sustainable housing development was more advanced elsewhere in the UK. In late 2004, a list of 20 companies were identified and approached for interview. These were the 10 most productive volume house builders in the region based on planning permission submission; the four largest social housing providers in the region and a further six firms both local and national who had established a reputation for sustainable construction; these latter 10 companies were grouped together for the purpose of the study and referred to as 'bespoke and pioneer' housing providers.
In total 12 firms agreed to take part in the study. These included five volume house builders, representing the bespoke and pioneer housing providers; two RSLs; a company specialising in student and key worker accommodation; a firm specialising in medium-high market sustainable family housing; a small design and build company specialising in timber frame construction; a firm of architects who have been working with various clients to design bespoke housing in the Northeast; and a pioneering residential/commercial developer specialising in brownfield regeneration sites. Of the eight companies who did not take part in the study, two specifically stated they were unable to take part, one due to staff shortages and one due to a recent change over in staff; the rest were noted as simply non-respondent, i.e. they failed to respond to multiple (a minimum of three) approaches. It was difficult to draw any firm conclusions from the non-respondent firms, or whether this had any particular bearing on the outcome of the research. Looking at the volume house builders, however, the companies were well spread in terms of productivity including three of the top ranked five companies. In relation to the bespoke and pioneer group, it was not intended that this group would necessarily reflect the full spectrum of companies operating in this field, but that they would provide examples of alternative perspectives to the dominant UK market perspective.
The interviews were carried out at the end of 2004 and first quarter of 2005. They were semistructured following the themes identified above, but adapted within interviews to address provider's particular circumstances and to allow the research to respond to issues raised by the interviewees themselves. The interviews were fully transcribed and then perspectives expressed on the various themes extracted. This generated a very large amount of data. This part of the article, therefore, gives an overview of key responses, though necessarily some detailed issues had to be omitted. Finally, several of the companies were concerned with confidentiality and the sensitivity of the information they were supplying and it was agreed that all information would be anonymised; therefore, all quotes within this text follow this agreement.
BRE and eco-homes standards
Although this article is focused on macro issues of planning and design, it is essential to review attitudes towards BRE eco-homes standards because these standards span the macro issues of public transport, local amenities and so on, through to micro construction issues. Also, while there is no compulsion to adopt them, they are the nearest the UK has to nationally accepted standards for sustainable development. Having said this, among the interviewees, take-up of BREEAM eco-homes standards could be described at best as partial. Although all but one of the bespoke companies had used BRE standards at some stage, only one volume house builder had and many of the others in this group professed little, or no, knowledge of the scope or content of the standards.
Eco-homes rating operate on a system, whereby sustainability measures incorporated within a scheme are allocated points and this is translated into a rating of pass, good, very good, or excellent. One of the key concerns with those using eco-homes rating was the equity of this system. For example, simple and inexpensive items like providing water butts for rainwater awarded 1 'eco'point, or bicycle storage 2, but providing relatively complex issue, such as a carbon neutral home is only worth 10. Interviewees thus felt that scores could be easily manipulated to make developments look more ecofriendly without necessarily raising standards that much, one commented 'it seems to be one of those things where if you know the rules from the outset you can then use the assessment criteria to give you an excellent output, as opposed to making an assessment after the building has been designed' (emphasis added). Another complaint was that, whilst it was relatively easy to reach 'very good' standard on almost any development raising this to excellent was 'in large measure a function of the location rather than product'; so, no matter how good the actual dwellings developments would not get an excellent rating without first-rate public transportation links which were often out with the developers control.
Another concern that was common was the self-reporting nature of BRE eco-homes ratings and it was suggested that this was open to abuse. Participants were keen for a secondary proof of evidence to be required to show that standards had indeed been met. Moreover no post-occupancy surveys were carried out to make sure buildings and materials were performing as they should be, this was another major cause for concern, as some of the technology used in schemes was relatively new and untested. Those who had used eco-homes ratings were also not necessarily that impressed with the level they represented, or the benefits of going though the rating process. One bespoke developer stated that they had only put one scheme through eco-homes standards, primarily because they viewed the ecohomes excellent standards as inferior to their own. Another disadvantage expressed was that when a developer had gone though eco-homes rating it meant nothing to the purchasers of their properties, 'we've not found that eco-homes rating system has been marketed to purchasers in a way that makes them come to us'.
Some developers clearly felt that their adoption carried an economic disadvantage, when one of the bespoke providers were asked what the barriers were to building eco-homes to 'very good' or 'excellent' standards, they responded 'competing for land against standard house builders', clearly articulating this. At the time of the research, there were no clear guidelines as to cost of improving non-compliant housing to eco-homes good, or excellent, standards. When the developers were asked how much they estimated it would cost to reach eco-homes very good, or excellent within their developments figures ranged vastly, with most volume builders estimating 20-25%. In fact, subsequent research by BRE has shown that improving a basic house type in a typical location to eco-homes 'very good' should cost around 1.7% extra and to 'excellent' 7% [69] . In Walker, Newcastle the cost of a development of excellent rated homes was estimated to be 7.5% over and above standard development costs which lends to support BRE's figures.
Apart from cost, the thrust of the volume house builders'perceptions of eco-homes standards related to the issue of house buyers perceptions. Generally they suggested they only incorporated what people asked for and only if people became more educated in issues relating to sustainability did they see an inducement to build more sustainable properties. One volume company had specifically produced ecohomes and thought that sustainable development was a selling point to a limited degree, although none of the others concurred with this view. This is interesting, since much of BRE documentation has been couched in terms of the benefit of achieving certification is that it allows developers to differentiate their developments from other less-sustainable ones and therefore improve their marketability [67] .
Building mixed-use developments with neighbourhood shops and services
The most comprehensive experience of creating mixed-used development, particularly providing shops and neighbourhood services within housing developments, came from the RSLs. One commented, however, that although they still provided community buildings within housing developments on some of their larger developments that they had not built new shops for around 30-40 years, the key issue they cited was the complexity of funding and legal arrangements involved. The most pressing challenge for most participants, however, was clearly in managing demand for shops and services. The second RSL, for example, commented that in principle they were in favour of providing shops and services, but in their experience there often simply wasn't the demand to justify them 'in terms of sustainability', clearly meaning their capability to survive in a business sense.
A critical issue expressed was that of timing and demand. If shops and services are not there at the beginning of a development, it was difficult to get people to use them, because they get into the habit of driving to nearby facilities. If they are incorporated too early in the stages of development, however, it was difficult to sustain them without subsidy; the opportunity for shops and services to provide for contractors during construction was seen as positive, but still not necessarily enough to ensure their viability. There seemed to be a need, therefore, for some form of public intervention and support in these early stages, if mixed use neighbourhoods are to be successful.
That developers generally receive a far smaller return from shop units, than additional residential units was also felt to be the general problem in encouraging mixed use development. Volume builders expressed the concern that in a highly competitive development market such issues were often make or break factors in profitability. One provider commented, however, that in urban projects arguments in favour of mixed uses were augmented by 'the idea of having animated ground floors which help in terms and security and well-being and bring life to those streets and generally reinforce the viability of our scheme'. Trying to ensure success for mixed uses, for example defining housing densities to support particular services and so on, was viewed as impossible.
In practical terms, providing residential units above shops was not seen by most developers as unduly problematic and some had had experience of this, although more often in refurbishment projects rather than new buildings. One developer did, however, comment that physical constraints were sometimes an issue, citing an example of building over a coach station where the open nature of the concourse rendered the site extremely expensive because the large widths that had to be spanned. In contrast, the same developer had built over small shop units and this had proved ideal, since services could be run through columns to upper floors which did not impact the ground floor users. Another provider talked of conflicts of interest in terms of noise generation, use of bin stores and so on, between residential and commercial users, but also added these things 'just needed to be sorted out'. Even the volume builders, who overall professed little experience of living over shop schemes, agreed that there was generally little complication in their development.
Transportation and onsite circulation
The bespoke providers were all extremely positive with regard to good public transport services, with one of the social housing providers commenting, 'we would always seek to ensure any development we do is close to a good transport node … and in fact we would, if appropriate seek to encourage local bus companies to divert services through new development'. The student and key-worker housing provider also stated that access to travel facilities was a key driver in development location. However, none of the developers had specifically developed sustainable travel plans for their developments.
In relation to ameliorating vehicular traffic within developments, generally all developers felt that this was a positive intervention. With most volume builders, however, the concerns were as much aesthetic, considering that large areas given over to car parking could be detrimental to the final value of their schemes, as opposed to discouraging private car use. Moreover, only four developers were either actively developing schemes to 'Home Zone' principles or had already done so. They also agreed that designing in Home Zone principles did incur extra cost, but felt unable to quantify this in a straightforward cost comparison with other schemes. Two of the developers working on Home Zones were volume house builders. One specifically added that they felt Home Zones worked well on smaller schemes, but not on larger developments, because they became too complex. Two of the developers stated that they had had problems of implementation, because various elements within schemes conflicted with extant highway regulations; this had left them with mixed views on the desirability of developing further Home Zone schemes.
Other respondents talked more generally of the tensions of trying to ameliorate the impact of cars within developments and highway and car parking standards imposed by local authorities. One respondent, citing an apartment development adjacent to the city centre, angrily commented 'one car parking bay per household would have easily been sufficient, but they [the local authority] demand 1.3'. One of the social housing providers also suggested that in some of their schemes while many of their occupants did not own a car, local authorities had 'regularly sought to impose 2 parking spaces per dwelling'; in one scheme, they had provided tens of car parking spaces where only two tenants had a car, which the respondent found particularly frustrating; although there was also a feeling that standards were gradually being relaxed at least by some authorities. Overall, however, there was quite a degree of bitterness expressed among respondents that on the one hand they were being told to reduce car impact, but still were expected to meet stringent highway and parking standards, which in many cases seemed to run counter to this aim.
Nearly all the interviewees felt that car free developments were not feasible except in very central locations in the UK at this point in time. One bespoke provider commented, 'we'd aspire to car free developments, but no it's virtually impossible'; another stated, 'personally I don't think that would ever be particularly possible. Society is built so closely round the car that you have to accommodate it somewhere to a degree'. Generally, it was also felt that car free developments were only possible for certain types of housing, such as key-worker provision adjacent to sites of employment and the provider of student accommodation had provided car free developments where alternative transport was of a good enough quality.
The concept of car-pooling received a more mixed reaction; one bespoke respondent stated, 'that requires a level of co-operation and commitment which I feel uncomfortable about requiring'. Size of development was a key issue here; one bespoke developer who was very keen on the issue, but whose largest development was only 20 houses, stated that this was definitely too small for the schemes to be viable. They also went on to say that they felt such schemes would work much better where employment uses were part of the development and such services could be more closely interdependant with these. However, two other bespoke developers were actively pursuing the idea. One was exploring the possibility of setting up a car club, the running of which would be handed over to the local authority. The other company were at present in negotiation with a local government transport body over adoption issues for their scheme. Both these participants stated that the adoption of such schemes was far more complex than they had anticipated and felt that local authorities were generally unprepared for such schemes.
Site orientation and onsite renewal energy
There was quite a wide range of experience of passive solar gain among bespoke developers, although there was also a degree of scepticism as to its efficacy in the UK, as one commented 'in this country considering the hours of daylight the sun shines, you're going to need a back up system!', and another commented 'it's a pretty low priority I have to say'. Two bespoke developers were using the principle with complete success, however, as one had undergone a steep learning curve making mistakes, but stated that now 'using orientation to heat and wind to cool is very important to us'. Three of the five volume house builders acknowledged passive solar gain as an issue of interest. One used the principle for conservatories, although not their main houses; one linked it through to marketing and the premium people would pay for south and west-facing elevations; and one was actively pursuing this in larger developments, but not to the extent of producing highly glazed elevations. Of the other two developers, one commented that they definitely could not achieve passive solar gain with their current housing designs and, therefore, were unlikely to undertake such a scheme.
The application of passive solar gain was somewhat indicative of much of the attitude expressed towards sustainable development by participants. This was a certain cynicism in terms of how far one could push sustainable technology in new neighbourhoods in two ways. First, in the applicability of some technologies in the UK particularly anything to do with solar capture. The second was just how radical a change in housing design was generally acceptable to the market. These attitudes were somewhat expected from volume builders, with long-established standardised products, but there was a surprising level implicit in the bespoke responses too. This in turn suggested two important issues, first that lessons are not being learnt from countries where climatic conditions are comparable or even more adverse, but where sustainable housing projects are more developed, e.g. Scandinavia, Germany and Austria. Second, that inherent conservatism in housing design supposedly supported by consumer aspiration although not necessarily that robustly supported by research may be detrimental to achieving real gains in the arena of sustainable development in the short to medium term. Here, the house-building industry might learn from other industries such as automotive production where innovation is a key element of selling products. Both need addressing urgently with more research. Onsite renewable energy sourcing was another topic about which cynicism was expressed. Several bespoke developers suggested that it might be possible to provide enough energy on site and some were pursuing this, although it was still very much at an experimental stage. Overall, however, most felt that it would be extremely difficult and relatively expensive. One provider said, 'We've looked at wind power … to try out some little turbines, but the general feedback we get is it will never keep the energy going'. The volume builders also generally agreed that in principle such schemes were possible, but again voiced concerns over the acceptability to buyers and felt, for example, turbines would be deemed to be unsightly among most housing developments. Energy saving, rather than self-sufficient schemes were also on the drawing board. Opinion here was that geothermal and solar thermal had distinct possibilities; that photovoltaic panels were not currently economically viable (and some felt the technology for their production was suspect in sustainability terms) and that wind turbines were more of a gimmick than a serious proposition.
There was a mixed reaction among providers when asked if they could deliver a carbon neutral housing development. One firm was extremely positive and said they had already prepared a carbon neutral development option for a particular site, for which they felt there was a 'definite market' in the Northeast; however, they added 'whether the client is prepared to do that is another matter'. Another stated that although they could not deliver it at the moment, they were looking at carbon neutral in a forthcoming planned development, not over the entire site, but at least a proportion of it. When they were asked if they felt there was a market for this, they said that this was not the driving force behind this project, but that they were seeking to demonstrate the practical and technical aspects of such a development; they added 'it won't be commercially viable because the cost will be too high'. A sentiment echoed by another developer with a scheme on the drawing board, who admitted it was beset with problems and felt that budgetary issues would probably prevent the scheme from being entirely carbon neutral on completion.
Recycling, water conservation, and ecology
In terms of recycling, most providers were keen to promote and cooperate with local authority-run kerbside collection schemes. There were detailed discussions looking at elements, such as kitchen design, although generally overall site planning was less affected. One participant had been using a Scandinavian system of having a recycling centre rather than a bin store, with 20-30 apartments sharing an enclosure where people separated their waste into different containers; 'it actually saves us money because if the bin lorry only has to come to the entrance of the scheme so the roads can be smaller'. Generally, making schemes extremely easy to cooperate with was seen as crucial. Onsite composting was not widely developed, although interestingly one of the volume builders had developed a scheme and felt it was working successfully.
Experience with water recycling was mixed. Rainwater capture was the area which was most advanced. Where rainwater harvesting was employed one bespoke provider stated that even on relatively tight schemes it was possible to deal with surface water onsite, 'without too much difficulty', although onsite schemes to deal with grey water recycling were non-existent and all the participants from this study, both volume and bespoke providers, felt such schemes were prohibitively expensive. Practical experience of sustainable drainage systems (SUDS) was somewhat limited, although one of the social housing providers was developing a new scheme based on SUDS including '… balancing ponds, home drainage channels throughout the scheme and so on'. Two of the other providers were using SUDS without issues.
Elsewhere, however, companies had looked at SUDS and felt that potentially they were a good idea, but concerns were raised over the adoption and management of such schemes. One stated in a planned use of SUDS that the local Water Company would not manage the scheme saying that this was the responsibility of the local council; however, the developer claimed the local council had also been unwilling to adopt the scheme; in the end it had not gone ahead. Such issues were reminiscent of the debates around the adoption of car pooling schemes and this does suggest that some local authorities have yet to address some of the more complex issues surrounding sustainable neighbourhood development and need to do so if this type of development has any chance of success.
In terms of ecology developers were positive about using native species in landscaping schemes and none of them felt that such an approach should be an issue. Beyond this very general acceptance in principle, however, it was difficult to draw many firm conclusions about the developer's thoughts on ecological issues. For example, one developer claiming to use largely native plants went on to mention popular plants in their schemes which weren't in fact native, but were clearly chosen for their low maintenance and intruder deterrence, introducing sustainability questions of a rather different nature. One respondent summed it up as, 'the driver for us is about the environment which gives the appearance of sustainability I suppose'.
Two of the volume house builders stated that they had no interest in the ecology of their sites at all. Of the other three, two claimed they had set out ecological gardens, although one also added that they found resistance from local residents as the areas tended to look unsightly and overgrown. Setting aside an area purely for ecological purposes was something that most of the bespoke providers felt was an interesting idea, but was very much site-dependant, sometimes places were left to go to nature by default, however, 'it's one of those things you've done just accepting that for part of the site its best for its to go to wilderness'. Another issue was that it was felt communal areas were only successful in certain types of scheme, such as sheltered housing. There was a high level of consensus from all participants that shared space of whatever nature was not a good idea on general housing schemes.
Safety
In terms of ensuring perceptions of safety in neighbourhoods, 'Secured by Design' standards were widely known [64] . Not all respondents, however, were happy with them, or at least the way in which local police forces (through police architectural liaison officers) were interpreting them. Some of the bespoke developers were particularly critical; one talked of direct conflict with the police over a scheme stating, 'I think Secured by Design is flawed … they [the police] were just saying stick some big roll of shutters up and we were saying no, we don't want to, we'll take the cost of having the windows broken on the basis that that stops and you end up having light and life coming onto the streets which is important …'; another stated '… we're committed to the secure by design principles, but I don't think we're committed to how some police forces implement them …'.
The volume house builders were more supportive of Secured by Design, liking the degree of certainty such standards offered, but they also raised issues of interpretation. The key area of conflict, however, was that Secured by Design still seemed to favour limited access and cul-de-sac designs, high perimeter walls and fences, and inward looking surveillance; whereas advice contained in Planning Policy Guidance Note 3 [14] and subsequent advice [15] had moved away from this type of planning towards permeability, although routes and addressing the surrounding area.
Policy implications
The interviewees were not specifically asked for their views on the policy implications for central and local government arising from the various issues they raised; however, a number of themes emerged pertinent to this topic. In relation to central government, the key concern was that most policy, such as the 'Creating Sustainable Communities' agenda being developed by the then Office of the Deputy Prime Minister, was little more than rhetoric and would have little real impact, 'the government have got to place a higher emphasis on it, they have to demonstrate a greater commitment' was a typical comment from a bespoke provider, generally frustrated at what they felt was inaction by the government. A very basic point was that they felt it was the central government's responsibility to lead on a 'hard-hitting' mass public awareness campaign on the need to build more sustainably and that this was not something that should be left to the house builders themselves. In terms of forcing the hand of developers to build more sustainably, improving building regulations were seen as the most effective measure that the central government controls. Tightening up planning controls was important, but not seen as an affective measure on their own by the interviewees. In fact, new building regulations on the conservation of fuel and power in new dwellings were at that time being prepared and many of the developers were not only aware of the implications of the new standards, but also were complying to them. Again, however, there was a clear frustration among bespoke providers that this type of legislation was not moving far, or fast enough.
Generally respondents also felt that while introducing tougher regulations was important, incentives (basically financial incentives) also had to be addressed, 'if everyone built to eco-excellence for example then the cost of construction would be increased but when companies were bidding for land people's calculations would be the same'. Direct financial incentives to the developer were a possible measure. English Partnership's (the national regeneration agency) example of selling land at a cheaper price, if being developed to a higher sustainability standard was cited as an exemplar of good practice by bespoke developers. It was also thought that financial incentives could be delivered to the consumer through, for example, tax incentives for compliant housing so that overall cost increases to the consumer were reduced in size.
There were also clear implications for local planning authorities in relation to several issues. Trying to pre-empt problems with highways standards and issues around Secured by Design principles by working across relevant departments and with agencies involved was one specific area for improvement. Developing a proactive approach to issues such as car pooling, the adoption of home zones and SUDS, so that clear policies are in place if developers wish to develop such measures is another. Moreover, local authorities can take a firm lead with land in their own ownership in terms of demanding developments meet high sustainability standards whether they be to BRE eco-homes standards, or alternatives they develop themselves. Local authorities might also take a lead in developing practical demonstration projects. One respondent paralleled the contemporary situation of sustainable development to the regeneration of city centres through residential development two decades ago. City centre residential development was started by small bespoke companies as a fringe activity. In most UK city centres today, however, such companies have been effectively squeezed out by major developers, 'I think … it's about showing them they can make money out of this (sustainable development) … and that's for local authorities to work with the little companies to deliver demonstration projects'.
DISCUSSION AND CONCLUSIONS
The UK government has produced a huge amount of rhetoric over the past two decades about the need to build more sustainably and there is now a plethora of government-sponsored guidance on good practice for planners and developers to follow in this respect. A few exemplar projects have been built which demonstrate that not only can we build in more sustainable ways, but such developments can meet the needs and aspirations of homeowners in the 21st century. And yet most new housing developments in the UK seem to largely ignore sustainable development principles. Standardised, unimaginative developments abound which in plan form and general appearance, have changed little in the last two and half decades.
Most new housing in the UK is produced by a small number of large firms, and these volume house builders have been portrayed negatively as being solely responsible for producing the poor quality housing that is commonplace in the UK. To an extent this criticism is justified and certainly the research showed little impetus among the volume interviewees in terms of pursuing more sustainable planning in their housing schemes. The volume builders' defence is largely framed around the argument that they simply supply what the market wants. Actually across the participants there was general agreement that thus far public demand for sustainable housing seemed limited, but whether this was fuelled by consumer apathy or a simple lack of demand was open to debate. One bespoke provider commented, 'the housing field is controlled by people who don't seem to exhibit any interest in sustainability whatsoever, who still sell 95% of the houses in this country, it is a depressing picture'. Another of the bespoke providers, an RSL suggested 'I don't think the people moving into our properties … actually have an appreciation of the sustainability issues around them'. Recent research including consumer attitudes towards sustainable housing in the North East, however, has given a rather more hopeful perspective. Moreover, many industries such as the automotive industry thrive on innovation and persuading consumers that issues such as increased sustainability, safety and so on are things that they should be aspiring too and paying for. The lack of innovation in the housing industry seems hard to justify in comparison.
There was also, however, a widely held belief among participants that in terms of what can be done to induce building and delivering sustainable housing for the mass market, raising awareness through widespread and sensitively articulated education programmes among the house buying public were absolutely essential. In this respect, it was seen as the responsibility of central and local government, as well as the housebuilders themselves, 'I don't think it's something house builders can lead on, it's about awareness raising and customer demands to which house builders respond', was a typical comment. Although much of the research seemed singularly pessimistic in terms of any short-term and rapid increase in the number of sustainable homes being built in the UK, there were some positive signs. One of the volume builders, for example, commented that they felt they needed to do something to show people that they 'really do care' and to 'keep a good name' in the market. Another volume developer who at this stage was not at all interested in sustainable housing also stated that he thought this could change and that all the volume house builders would probably 'jump on board at the same time'.
Government guidance in the UK is clearly focussed on sustainable housing development, neighbourhoods and communities; but this advice has thus far only delivered a very limited amount on the ground. Moreover, there is little evidence that this situation is set to change in the short or medium term. If the sustainability agenda is really going to be delivered, then far-reaching steps must be taken. A major overhaul in legislation, a targeted and sustained education campaign, a review of financial incentives and the execution of financially attractive demonstration projects are all required. Whether there is any real appetite for such a radical shake up of the way new neighbourhoods are built, by the UK government, however, remains open to debate.
